Supplementary Figure 1: Climatological storm track and storm track modulation associated with the AMO index. a) Climatological January meridional eddy heat flux (v T ), an indicator of the position of the storm track [K m s −1 ]. The meridional heat flux is computed after band-pass ([2 7] days) filtering the 20CR data for January 1940 -2011. b) Correlation coefficient between the AMO index and the eddy heat flux shown in a). The regions where p < 0.1 are encircled with grey contours. This correlation map is consistent with the results from a free-running climate model, in which warm North Atlantic SST anomalies lead to reduced northward atmospheric eddy heat transport at mid-latitudes[1], although the band of anticorrelation is stronger and more zonal in 20CR than the free-running climate model. The zonal band of negative correlation along 45 • N is centered approximately in the core of the storm track and suggests a weakening of the storm track in that region during AMO positive periods. The negative correlation just west of the British Isles and France indicates an eastward elongation of the storm track during AMO negative periods.
and 3e in main text, using all continuous years associated with the multidecadal swings of the AMO. a) 500 hPa geopotential height field (Z500) for AMO positive state (left panel) and negative state (right panel). The mean field is shown in contours, and its departure from the 72-year climatology is represented by colour shading. The black dashed lines are drawn through the local maxima of the geopotential height field along at each latitude, which is the point where the wind changes direction from south-westerly to north-westerly. Note that the colour scale in this panel is different from Figure 2b . c) Number density computed with CFSR minus that with 20CR. CFSR is a default input of FLEXPART, and is one of the state-of-art reanalysis products, which assimilates all available conventional and satellite observations, whereas 20CR assimilates only surface pressure, SST, and sea-ice distributions. All the data are constructed using the same set up as Yamamoto et al. [2] , in which 50 particles are launched twice a day during January from 4 western European cities.
